Tapasin is a transmembrane glycoprotein found in endoplasmic reticulum, which plays an important role in the assembly of major histocompatibility complex (MHC) class I molecules. We repot here the exon 5 partial exon 6 sequence of tapasin gene in Kuttanad ducks, indigenous ducks of Kerala. Genomic DNA from blood of Kuttanad ducks were isolated and using chicken specific primers, exon 5-partial exon 6 regions were amplified by PCR. The PCR products were purified and subsequently cloned in TA vector. Cloned products were then custom sequenced and were then analyzed using suitable softwares. Since only a little information is available about the genetic make up of ducks. This work is of great importance which helps to know the structure of the gene which plays an important role in immune system.
IN TROD U C T I O N
Cell mediated immunity is a component of acquired immune system mediated by T-lymphocytes. It plays an important role in tumour avoidance and viral infections (Grandea and Van Kaer 2001) . In the cell cytosolic antigens are subjected to proteolytic cleavage by proteosomes before exposed to MHC class I antigen presenting molecules. Classical MHC class 1 molecules are seen in all cells especially cytotoxic T cells (Bjorkman and Parham 1990) . To be exposed to MHC class I molecules, the derived peptides from proteosomes should transported inside the endoplasmic reticulum (ER) via the transporter associated with antigen processing (TAP) protein and then presented it on to MHC class I molecules. This antigenic transport and loading is assisted by several molecular chaperones (Bouvier 2003; Aldrolewicz 1999) . Tapasin is a specific chaperon which helps in antigenic loading (Antoniou et al. 2003) and has got a role in stabilizing both the TAP1-2 heterodimer and the peptide-binding site of TAP (Raghuraman et al. 2002) . This molecular chaperon acts as a peptide editor there by involved in the selection of high affinity peptides (Howarth et al. 2004 ). (Herberg et al. 1998) . Whereas the chicken Tapasin gene which is also includes 8 exons located inside the major histocompatibility complex between the class II B -LBI and B -LBII genes. Identification of duck Tapasin gene, especially the highly polymorphic exon 5 -exon 6 region which is immunologically related may later shed light towards the immune status of these birds when compared to other avian species (Moon et al. 2005 ).
Blood was collected from wing vein of each bird, using sterile disposable syringes, with 0.5 M EDTA as anticoagulant @ 0.1 ml/ml of blood. The samples were then transferred into 2 ml microcentrifuge tubes under strict aseptic precautions. Genomic DNA was extracted using commercial Kits (DNeasy blood and tissue kit, Qiagen).
MA TER I AL S & ME THO DS
Primers for duck Tapasin gene were designed from chicken Tapasin gene sequence available in Genbank (Accession no. AJ004999) using NCBI primer BLAST software and were custom synthesized (Sigma Aldrich Chemicals Pvt. Ltd., Bangalore). Primers (Forward: 5' ACG CTG TCC CCG AAG AAC CTG GT 3'; reverse: 5' CCA ACG GAT GAG GCC ACA GAG GA 3') were designed to amplify the gene region spanning from exon 5 to exon 6. Amplification conditions were optimized to produce single amplicons.
Primer Design
Polymerase chain reaction were carried out in a total volume of 25 µl reaction mixture with 50 ng / µl of genomic DNA, 20 p mol of each of forward and reverse primer/reaction, 2.5 µl 10X buffer without MgCl , 3.3 µl (3.3 mM) MgCl , 2.5 µl (0.2 mM) of deoxyribonucleotides triphosphate, and 1.5 U of Taq polymerase on an Eppendorf Mastercycler gradient. The PCR cycles were carried out as follows: 95 C for 2 min, 35 cycles of denaturation at 95 C for 1 min, annealing at 61.2 C for 1 min, extension step at 72 C for 2 min and final extension at 72 C for 5 min. The resulted PCR products were visualized after electrophoresis in 2% ethidium bromide-stained 1x Tris-acetate-EDTA agarose gel. The PCR product was extracted from the gel using Gel Extraction Kit (Fermentas, Lithuania). 
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The gel purified PCR product was cloned using the pTZ57R/T Vector System (InsTAclone PCR Cloning Kit, Fermentas, Lithuania) as per manufactures protocol. Recombinant clones obtained were screened by PCR and restriction endonuclease (RE) digestion for confirmation of the presence of gene insert. The recombinant clones were then subjected to colony PCR in a total volume of 25 l to detect the presence of desired gene insert. Plasmid isolation was carried out with GeneJETTM Plasmid Miniprep Kit (Fermentas, Lithuania).
TM

Cloning and Sequencing
Isolated recombinant plasmid was subjected to double digest with the restriction enzymes Hind III and EcoRI to release the inserted DNA in a 20 l reaction mixture with 2 µl buffer tango, 2.5 µl recombinant plasmid, 1 µl EcoR1, 1 µl HindIII, and 13.5 µl nuclease free water. The digestion was carried at 37oC overnight in a water bath. The reaction was stopped by adding loading dye and was subjected to agarose gel electrophoresis along with a molecule size marker (100 bp plus DNA ladder) at 60 V for 1 h and visualized in a Gel Documentation System.
Restriction enzyme analysis of recombinant pla smids
Sequencing reactions were performed using universal primers at the DNA sequencing facility at Sci genome Pvt. Ltd., Cochin Special Economic Zone, Kakkanad, Cochin by the dideoxynucleotide sequencing method using an automated DNA sequencer (Applied Biosystems, USA). The aminoacid sequences inferred from DNA sequences were obtained using Gentool lite version 1.0 software.
Sequencing of recombinant plasmid
Extracted genomic DNA samples showed a ratio of OD 260/280 above 1.7 and were found to be free of protein contamination. Composition of the PCR mix, temperature, cycle parameters and number of cycles, time of the steps were optimized for the specific and efficient amplification of the product. The MgCl concentration was found to be an important parameter for the efficient amplification of duck DNA, which was 3.3 mM. Sizes of the amplified products were confirmed by agarose gel electrophoresis using 100 bp molecular size molecular marker. Amplified product was of size between 400 -450 bp as expected. The gel purified PCR products were cloned in the multiple cloning site of pTZ57R/T vector system and transformed appeared as white colonies. Positive clones were then screened by colony PCR. Recombinant plasmids were then isolated and insert were then released by double digestion. The cloned amplicons were sequenced by automated dideoxy chain termination method.
Complete nucleotide sequence of exon 5, intron 5 and partial exon 6 thus obtained is depicted in Fig 1. The product obtained was of 440bp in length. Wide variations could be detected on alignment of duck sequence with chicken sequences available in GenBank. This wide variation may be due to changes that occurred during the course of evolution in water fowls. The immunoglobulins and proteins of immunoglobulin superfamily are very much different in waterfowls from other avian species (van Tuinen and Hedges 2001) . In contrast to chicken where there are two clusters of MHC class I genes, the MHC of the duck contains five differentially expressed MHC class I genes (Moon et al. 2005) . These changes might have occurred in the course of evolution to offer them protection against diverse pathogens that would be encountered than the terrestrial birds. 31  TGATAAACAT TCAGATGTGC TGTGTGTGAT  61  CGTACAGTGT TCTTGACCAG ACTGAAAGGG  91  AGATGCTGTA TTGGCTGTAT GCAGGCGACT  121  CTTTTGTATG ACGTAACACT AATTTTCTAC  151  AGGTAGGGCC CGTACCCTCT GTGTACTGAC  181  TTTCTAGTAT CCTAATATCG GCTTATAGCC  211  TGGAGATATG CACTTTGTTT CTCCCTTTAA  241  GCTGTGTTAT TGGCCACTTT ACTGCAAATA  271  ACCTGACTTC GCAAATGTGT AATTGTACCT  301  CATCCTCCTC TGGGGCCTCA TCCTTTAAAA  331  GCCTGAAACC CGGCCATAGT CCTAGGCGCC  361  CTCATCCCAT TGCGAGAATA TATGCTTGAT  391  GGTTGTATTC CCTCTCGGAT GCCATACTCC  421 TCTGTGGCCT CATCCGTTGG Figure 1 . Complete nucleotide sequence of exon 5, intron 5 and partial exon 6 of Kuttanad ducks.
C O NCL U SI ON
Identification of Tapasin is highly significant especially in ducks which were diverged earlier from the Galloaneseriforme lineage. Genetic make up of avian species are totally different when compared to mammals. Genes related to immunity shows a wide variation when compared to mammals. Present work was undertaken to explore the genetic makeup of the Tapasin gene in ducks which may help in the better understanding of the immune system of the bird when compared to other avian species.
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